Er3+ absorption of -25 dB/m at 1535 nm, a cut off wavelength of 1470 nm, and 0.18 NA. A DBR laser with the configuration shown in Fig. 4 is constructed. The high signal reflector R1 (>99.9?40) is a dielectric mirror coated on the end face of a standard single-mode fiber. Output coupler R2 is a grating with a bandwidth of 0.3 nm and reflectivity of 98%. Due to the high pump absorption, this length of Er/Yb fiber after the grating (L3) is not pumped. A slope efficiency of -23% is estimated when including a coupling loss of -0.5 dB from the standard single-mode fiber to the Er/Yb fiber. The laser is both single frequency and single polarization. A mode change was observed at 25 mW to 30 mW of launched pump power, with a mode spacing of 0.082 nm corresponding to an effective cavity length of 10 mm. The mode change can be eliminated if a more uniform grating with narrower bandwidth is used. In this paper we demonstrate a diode-pumped high-power (> 100 mW), wavelength-swept FSFL in which the output wavelength is continuously and repeatedly tuned over a broad range (upto 38 nm) by modulation of the intracavity AOTF peak wavelength. Furthermore, we demonstrate for the first time, to our knowledge, that resonant matching of the filter peak sweep rate to the acousto-optic frequency shift per round trip suppresses the nonlinear pulsing observed in conventional frequency-shift and results in significant narrowing of the instantaneous swept linewidth (<0.1 nm). Figure 1 shows the 19-m ring laser cavity incorporating a bulk-optic AOTF (4-nm bandwidth, 68-MHz frequency upshift). The acoustic drive to the device was controlled with a phase-locked loop, with fasthndependent electrical control of the acoustic power and frequency. Using two phase-locked, arbitrary function generators we could therefore synchronously, and independently, temporally control the peak transmission and wavelength of the filter. 
Er3+ absorption of -25 dB/m at 1535 nm, a cut off wavelength of 1470 nm, and 0.18 NA. A DBR laser with the configuration shown in Fig. 4 is constructed. The high signal reflector R1 (>99.9?40) is a dielectric mirror coated on the end face of a standard single-mode fiber. Output coupler R2 is a grating with a bandwidth of 0.3 nm and reflectivity of 98%. Due to the high pump absorption, this length of Er/Yb fiber after the grating (L3) is not pumped. A slope efficiency of -23% is estimated when including a coupling loss of -0.5 dB from the standard single-mode fiber to the Er/Yb fiber. The laser is both single frequency and single polarization. A mode change was observed at 25 mW to 30 mW of launched pump power, with a mode spacing of 0.082 nm corresponding to an effective cavity length of 10 mm. The mode change can be eliminated if a more uniform grating with narrower bandwidth is used. Frequency-swept fiber lasers (FSFLs) incorporating acouso-optic tunable filters (AOTFs) offer great potential for use in a wide variety of applications, e.g. spectral device characterization, grating array monitoring and low-coherence optical fiber sensing. However to date FSFLs have received little attention within the literature due to the restricted scanning ranges (<20 nm) and -1 nm instantaneous linewidths previously achieved.'
In this paper we demonstrate a diode-pumped high-power (> 100 mW), wavelength-swept FSFL in which the output wavelength is continuously and repeatedly tuned over a broad range (upto 38 nm) by modulation of the intracavity AOTF peak wavelength. Furthermore, we demonstrate for the first time, to our knowledge, that resonant matching of the filter peak sweep rate to the acousto-optic frequency shift per round trip suppresses the nonlinear pulsing observed in conventional frequency-shift and results in significant narrowing of the instantaneous swept linewidth (<0.1 nm). Figure 1 shows the 19-m ring laser cavity incorporating a bulk-optic AOTF (4-nm bandwidth, 68-MHz frequency upshift). The acoustic drive to the device was controlled with a phase-locked loop, with fasthndependent electrical control of the acoustic power and frequency. Using two phase-locked, arbitrary function generators we could therefore synchronously, and independently, temporally control the peak transmission and wavelength of the filter. We investigated the laser performance under swept operation of the AOTF for a number of sweep ranges, functions, and rates. The timeaveraged laser output was monitored using an OSA and the instantaneous linewidth determined by examining the temporal response of the laser output on reflection from a narrowband (7 GHz) fiber grating. In particular we investigated sweep rates around the resonant case in which the filter peak is moved so as follow the 720 GHz/ms frequency shift imposed by the AOTF. For a 20-nm sweep range this corresponds to a sweep rate of -288 Hz. In Fig. 2 we plot measurements of the instantaneous linewidth as a function of sweep rate for the 20-nm sweep range case. The results clearly show a strong spectral narrowing at the resonant sweep rate in excellent agreement with our theoretical expectations. Moreover, the laser's natural tendency to pulse3 was suppressed. On resonance linear radiation moving under the filter peak experiences the lowest system loss making cw operation the preferred mode. Figure 3(a) shows the peak-hold spectrum obtained by resonant tracking of the acoustic frequency shift over 20 nm for a fured acoustic power. The sweep frequency and the output power were 290 Hz and 100 mW, respectively. The spectral shape and output power were almost independent of the sweep rate up to 7 kHz. Sweep ranges >38 nm were readily achieved. In Fig. 3(b) we show that control of the spectral form can be achieved with synchronous frequency and amplitude modulation. Triangular and square wave modulated forms were chosen for this purpose.
In summary, we have reported a wavelength-swept fiber laser with up to 38-nm sweep range, <0.1 nm instantaneous linewidth, user definable spectral shape, and >lo0 mW output power. We believe such sources to have great potential for use in applications requiring accurate spectral control or measurements. Bragg reflection (DBR)4 fiber lasers are compact devices, which are able to provide stable single-mode operation. They are inherently fiber compatible and cascadable.2 We present a multiwavelength laser source consisting of five fiber DFB lasers spliced together and pumped by a single 60-mW 1480-nm semiconductor laser. Each laser is fabricated individually using 5-cm erbium-doped fiber spliced to dispersion-shifted fiber and equipped with standard pigtails using angled connectors. The erbium-doped fiber has a dopant concentration of 1.5 X lo2' m-', core diameter of 4 p,m, and a numerical aperture of 0.27 (supplied by Lycom A / S ) . The Bragg gratings are photoinduced using a KrF excimer laser illuminating a 5 cm long phasemask (fabricated by QPS) with 248-nmlight. The fluence on the fiber is around 0.4 J/cm' per pulse. After around 3000 pulses the 4.2 cm long gratings
